Insulin-like growth factor-I receptor signaling pathway induces resistance to the apoptotic activities of SCH66336 (lonafarnib) through Akt/mammalian target of rapamycin-mediated increases in survivin expression.
Although preclinical studies have suggested that farnesyltransferase inhibitors (FTI) have promising antitumor activity, clinical trials have shown that FTI activity in patients is actually limited. The mechanism that induces resistance to FTI treatment is still not fully understood. The FTI SCH66336 has been shown to induce apoptotic and antiangiogenic activities in a subset of head and neck squamous cell carcinoma (HNSCC) and non-small cell lung cancer (NSCLC) cell lines. We therefore investigated the mechanisms mediating resistance to the therapeutic activities of SCH66336 in HNSCC and NSCLC. Our various analyses showed that insulin-like growth factor-I receptor (IGF-IR) activation interferes with the antitumor activity of SCH66336 in HNSCC and NSCLC cells. Treatment with SCH66336 activated the IGF-IR/phosphatidylinositol 3-kinase/Akt pathway, leading to increased mammalian target of rapamycin (mTOR)-mediated protein synthesis of survivin in a subset of HNSCC and NSCLC cell lines that were insensitive to the apoptotic activities of the drug. Inhibition of IGF-IR, Akt, or mTOR or the knockdown of survivin expression abolished resistance to SCH66336 and induced apoptosis in the cells. Overexpression of survivin by the use of adenoviral vector protected SCH66336-sensitive HNSCC cells from the apoptotic activities of the drug. Our results suggest that expression of phosphorylated IGF-IR, phosphorylated Akt, phosphorylated mTOR, and survivin serves as biological markers of SCH66336 responsiveness in HNSCC and NSCLC cells and that SCH66336 induces survivin expression through an IGF-IR/Akt/mTOR-dependent pathway. Thus, combining inhibitors of IGF-IR, phosphatidylinositol 3-kinase/Akt, mTOR, or survivin with SCH66336 may be an effective anticancer therapeutic strategy for patients with HNSCC or NSCLC.